Protein Oxidation Products as Biomarkers.
Oxidative stress is associated with aging and most degenerative diseases: it contributes to clinical complications, organ failure and mortality. Furthermore, oxidative damage accumulation in macromolecules has been considered as a cause of cellular damage and pathology. Interestingly, it is unknown whether and to what extent oxidative stress contributes to the clinical worsening and most importantly, no common strategy exists about its measurement. This is partially due to the fact that many methods of measuring oxidative stress have proven unreliable and no single method exists enabling objective determination and characterization of oxidative stress in clinical settings whether in aging or in chronic disease. Some methods basing on the measurement of lipid peroxidation, as the determination of F2-isoprostanes or malondialdehyde, or on the measurement of DNA/RNA damage, as 8-hydroxydesoxyguanosine or 8-hydroxydesoxyguanine, are widely used to determine oxidative stress and gain more and more acceptance or are reliable supportive parameters. A set of methods exists for clinical set-ups based on the measurement of protein oxidation or oxidative protein modification. Some of these methods are gaining more and more acceptance due to the development of easy to use and stable methods. This includes the long known method of protein carbonyl determination in various methodological variations, but also the use of the determination of protein-based nitrotyrosine or HNE-modified proteins. All these methods can be used in clinical set-ups, but special care has to be taken on chemical and biological sample stability. It should be mentioned, that no single method, however, is yet alone able to characterize oxidative stress under clinical conditions and, therefore, various combinations of damage parameters are the most promising tools.